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— * (57) Abstract: An electric brake actuator for actuating a brake arrangement. The actuator includes an electric drive unit (15, 15') 
!Z? and a load multiplier (17). The electric drive unit (15, 15*) is in cable connection through a first cable means (16, 16') with the 

load multiplier and the load multiplier (17) is arranged for cable connection through a second cable means (19) with the brake 
^ arrangement. Whereby the electric drive unit (15, 15*) is operable to apply a load to the load multiplier (17) through the first cable 

means (16, 16') and the load multiplier (17) is operable to multiply the load for application to the brake arrangement through the 
^ second cable means (19). 
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ELECTRIC BRAKE ACTUATOR 

The present invention relates to an electric brake actuator for actuating a 
brake arrangement. It will be convenient to describe the invention in relation to 

5 its application to the parking brake arrangement of a vehicle, although it is to be 
appreciated that the invention could have other applications, such as its 
actuating of brake arrangements in general. 

Electric brake actuators have been considered in recent times as being 
attractive for parking brake actuation, by facilitating removal of the need for 

10 manual parking brake actuation by the vehicle driver and by providing greater 
control of the braking force which is applied. As yet however, an electric 
parking brake actuator that is generally acceptable to the automotive industry 
has not been provided. 

It is an object of the present invention to provide an electric parking brake 

15 actuator for use in the automobile industry and which meets with general 
acceptance in that industry. 

According to the present invention there is provided an electric parking 
brake actuator for actuating the parking brake arrangement of a vehicle, said 
actuator including an electric motor and a load multiplier, said electric motor 

20 being in cable connection through a first cable means with said load multiplier 
and said load multiplier being arranged for cable connection through a second 
cable means with said parking brake arrangement, whereby said electric motor 
is operable to apply a load to said load multiplier through said first cable means 
and said load multiplier is operable to multiply said load for application to said 

25 parking brake arrangement through said second cable means. 

,The present invention further provides a vehicle having an electric brake 
actuator for actuating the brake arrangement thereof, said actuator including an 
electric drive unit and a load multiplier, said electric drive unit being in cable 
connection through a first cable means with said load multiplier and said load 

30 multiplier being in cable connection through second cable means with said 
brake arrangement, whereby said electric drive unit is operable to apply a load 
to said load multiplier and said load multiplier is operable to multiply said load 
and apply said multiplied load to said brake arrangement, via said respective 
cable connections. 
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The above arrangement is advantageous because the load required to 
be applied by the actuator is significantly less than that applied to the parking 
brake arrangement. Because of this, the cable for driving the load multiplier can 
be relatively light grade compared to the cable extending from the load 
5 multiplier to the parking brake arrangement. Thus, the cable for driving the load 
multiplier can be relatively thin and flexible, which permits the load multiplier to 
be of reasonably small construction, so as to be unobtrusive where it is fixed to 
the vehicle. Additionally, being of light grade, the cable, if required, can be 
easily routed about the vehicle to which it is applied as necessary. 

10 Advantageously, this can permit the electric drive unit to be placed in an easily 
accessible position, such as within the cabin of the vehicle. 

Accessibility is desirable, because preferably the parking brake 
arrangement is required to be manually operable in the event of failure of the 
electric drive unit or the power source supplying the electric drive unit and in 

15 that event, it is preferable that the driver of the vehicle can manually operate the 
electric drive unit, most preferably from the driver's seat, because such failure 
will generally require the service brakes to be operated (normally foot operated) 
until such time as the parking brake arrangement can be manually applied. 

Alternatively the electric drive unit could be located remote from the 

20 driver, but be manually actuable in the region of the driver's seat. In this 
arrangement for example, the electric drive unit may be positioned adjacent the 
load multiplier and may even be connected to it or formed integrally with it, or it 
alternatively may be located in the engine bay. Regardless of the position of 
the electric drive unit, in this arrangement, an emergency or manual cable of 

25 light grade may be operable to manually actuate the parking brake arrangement 
through the load multiplier, either by bypassing the electric drive unit or by 
operating the drive unit manually. For example, the emergency cable may be 
an extension of the cable acted on by the electric drive unit, or in an alternative 
arrangement, it may be separately connected to the load multiplier, so as to 

30 actuate the load multiplier independently of the electric drive unit. The cable 
may have a handle at the free end thereof and because of the light grade of the 
cable, the cable can be easily routed so that the handle can conveniently be 
positioned for manual actuation, such as below the dashboard, or beneath the 
driver's seat. 
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By the above arrangements, the load multiplier can also be placed in the 
most suitable position in the vehicle. That may also be within the vehicle cabin, 
but more likely, it will be outside of the cabin, such as fixed to the undercarriage 
toward the rear of the vehicle. Unlike the electric drive unit, the position of the 
5 load multiplier is preferably close to the rear axle, because the cable or cables 
extending between the load multiplier and the parking brake arrangement, 
which typically includes two parking brake assemblies operable on each of two 
rear wheels of a vehicle, is of relatively heavy grade, with limited flexibility for 
routing about the vehicle. Thus, a generally direct connection is required. 

10 However the present invention advantageously accommodates this requirement 
as the load multiplier can be positioned relatively close to the parking brake 
assemblies. . . 

A load multiplier can take any suitable form and in a preferred form, it 
includes a plurality of pulley groups, a first of which is anchored against shifting 

15 movement, while a second group is movable toward and away from the first 
group. Each pulley group includes at least a single pulley, but preferably more 
than one. The electric drive unit can also take any suitable form and hereinafter 
it will be described as at least including an electric motor, although that is for 
convenience only. The electric drive unit could include a form of drive other 

20 than an electric motor and may include other components, such as control 
components, electrical supply components or supplemental load multiplier 
components. 

The electric motor cable (hereinafter "the motor cable") threads or 
extends about the first and second pulley groups, while the parking brake 

25 arrangement cable or cables (hereinafter "the assembly cables") extend from 
the second pulley group. The pulley or pulleys of each group may be mounted 
to rotate on an axle, the ends of which are connected to a yoke-like member to 
which cables can conveniently be attached. The number of pulleys in each 
group dictates the load multiplication applied to the assembly cable. 

30 In a preferred arrangement, two assembly cables extend from the load 

multiplier, each extending to a separate parking brake assembly provided at 
each of two wheels of the vehicle. Alternatively a single cable may extend from 
the load multiplier for connection with a further cable arrangement that extends 
to each of the two parking brake assemblies. 
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The load multiplier can alternatively include an anchor to which one end 
of the motor cable is attached, while the pulley groups about which the motor 
cable extends are mounted to float linearly toward and away from each other. 
In this arrangement, a load applied to the motor cable can draw the pulley 
5 groups toward each other against biasing means biasing them apart and that 
movement can be transmitted either directly or indirectly to the assembly 
cables. This arrangement advantageously facilitates equal load being applied 
to each assembly cable as the pulley groups can float relative to one another 
against the biasing means. In this arrangement, each pulley group may be 
10 mounted on an axle as described above, the ends of which extend beyond each 
side of the respective pulley group and into engagement with a yoke-like 
member to which a cable connected to each parking brake assembly may 
extend. 

In a further alternative arrangement, the load multiplier includes a second 
15 pulley group or pair of pulley groups disposed between the first pair of pulley 
groups and diverting the path of the motor cable within the load multiplier. In 
this arrangement, assembly cables can be fixed to each of the first pulley 
groups, while the opposite ends of the motor cable which extends about each of 
the first pair of pulley groups and the or each of the second pulley groups, may 
20 be attached respectively to the electric motor and a manual actuator. By this 
arrangement, a load can be applied to the assembly pulley groups by either the 
electric motor, or by manual actuation. Advantageously, the second pair of 
pulley groups can be arranged to guide the motor cable in such a manner that 
the assembly cables extend from the load multiplier in an appropriate direction. 
25 In a preferred arrangement, the second pair of pulley groups is laterally offset 
different amounts along a centre-line between the first pair of pulleys in 
substantially the same plane as the cable path between the first pair of pulley 
groups. 

In an electric actuator according to the invention, a second load multiplier 
30 may be employed and in one preferred arrangement, the second load multiplier 
is spaced from the first load multiplier, such as at or closer to the electric drive 
unit That load multiplier can also take any suitable form and in this respect, 
either load multiplier can be of the form described above, or alternatively it could 
be of a different form, such as a screw and nut form or, a worm and wheel form. 
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In this arrangement, the load multiplication provided may be split either equally 
or unequally between the first and second load multipliers and the use of two 
load multipliers may facilitate smaller componentry, greater load multiplication, 
or more flexible layout of components. 
5 The attached drawings show example embodiments of the invention of 

the foregoing kind. The particularity of those drawings and the associated 
description does not supersede the generality of the preceding broad 
description of the invention. 

Figure 1 is schematic view of a vehicle cabin which includes an electric 

1 0 parking brake actuator according to the invention. 

Figure. 2 shows a load multiplier for use in an electric parking brake 
actuator according to the invention. 

Figure 2a shows the load multiplier of Figure 2 rotated through 90°. 
Figures 3 and 4 show alternative forms of load multipliers according to 

15 the invention. 

Figure 1 is a schematic view of the vehicle cabin 10 of a right hand drive 
automobile and shows the location of an electric parking brake actuator 
according to the invention. The vehicle cabin 10 includes a drivers seat 11, a 
centre console 12, a dash board 13 and a steering wheel 14. The electric 

20 parking brake actuator according to this embodiment of the invention includes 
an electric motor 15 which is mounted on or below the dash board 13, or the 
motor can be mounted below the seat 11 at 15'. In either case, a cable 16, 16' 
extends between the motor 15, 15' and a load multiplier 17, that is fixed to the 
undercarriage 18 of the automobile, outside the cabin 10. 

25 A pair of cables 19 extend from the load multiplier 17 to parking brake 

assemblies mounted to act on each of the rear wheels of the automobile. The 
load multiplier is effective to multiply the load applied to the cable 16, 16' by an 
appropriate amount suitable to effectively actuate the parking brake assemblies. 
Thus, the cable 16, 16' undergoes reduced loading compared to the cables 19 

30 and can therefore be a light grade cable. Conversely, the cables 19 are of a 
heavier grade suitable for the greater load applied thereto through the load 
multiplier. Accordingly, the cable 16, 16' has greater flexibility compared to the 
cables 19 and can be easily routed through the cabin 10 to position the motor 
15, 15' and the load multiplier 17 where desirable. As shown in Figure 1, the 
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load multiplier 17 is mounted toward the end of the drive shaft channel 20, 
whereby the cables 19 can each extend substantially directly to the parking 
brake assemblies (not shown). 

The electric parking brake actuator shown in Figure 1 further includes 
5 facility for manual actuation of the parking brake assemblies as a safety feature 
should there be a failure that disables the electric operation of the actuator. 
Sgch failure could occur for example, in the electric motor 15, 1 5', or the power 
supply, or in the actuator control system. As shown in Figure 1, the electric 
motors 15, 15* each include a rotatable wheel or handle 21, 21' and while the 

10 mechanism is not apparent from Figure 1, rotation of the wheel 21, 21 Vis such 
as to pull on the cable 16, 16' and manually actuate or release the parking 
brake assemblies. Conveniently, the wheel 21, 2V is easily accessible to the 
driver who would manually engage and actuate the parking brake assemblies in 
the event of electric motor failure or power failure. It is preferred that the wheel 

15 21, 21 ' be moved into an actuating position only when needed, so that at other 
times, it is disengaged from operation. That is preferred, because otherwise the 
wheel 21, 21 will rotate upon every actuation of the electric parking brake and 
the wheel would then be required to be carefully positioned, so as not to catch 
on anything within the cabin, such as driver clothing. Engagement of the wheel 

20 might be arranged simply by pushing it inwards against a biasing spring, that 
returns it to a disengaged position when released. A catch mechanism may be 
employed to maintain the wheel in the engaged position when necessary. 

The load multiplier can take any suitable form and one form is shown in 
Figure 2. In this figure, the load multiplier 22 includes a casing 23, a first pulley 

25 group 24 which is fixed to one end of the casing 23 on a bracket 25, and a 
second pulley group 26 which can float within the casing 23 by way of a spring 
arrangement 27. The spring arrangement 27 is effective to pre-tension the 
motor cable, to reduce slack and lost travel through that cable. Each pulley 
group includes a pair of pulleys as shown in Figure 3, although a single pulley, 

30 or three or more pulleys could equally be employed, depending on the load 
multiplication factor that is required. The spring arrangement 27 includes a 
bracket 28 to which the pulley group 26 is mounted for rotation, and a spring 29 
that extends between the axle of the pulley group 26 and an end wall of the 
casing 23. Cables 19 extend into connection with the bracket 28, and the outer 



WO 01/58738 PCT/AU01/00106 

7 

conduit of those cables is fixed to or in abutting engagement with the casing 23 
to permit relative movement of the inner cable that is fixed to the bracket 28. 
Means can be provided to constrain the pulley group 26 to linear movement 
toward and away from the pulley group 24 only. However, the stiffness of the 
5 ' cables 19 and the relatively short distance of movement of the pulley group 26 
can be such as to provide a sufficient constraining effect. 

The arrangement of Figure 2 is shown in Figure 2a, rotated 90?. In 
Figure 2a, it can be seen that the bracket 28 is formed by a yoke 50 to which a 
pulley axle 51 is secured and a pulley group comprising pulleys 52, 53 rotate 

10 thereabout. The yoke 50 is but one suitable arrangement for mounting the 
pulleys 52, 53 for rotation and therefore, any suitable pulley mounting structure 
may be employed. The cable extending about the pulleys 52, 53 extends to the 
opposite pulley group (not shown). The cable extending from the yoke 50 
extends to a parking brake assembly. Alternatively, a pair of cables 19 may 

15 extend from the yoke 50 to extend in the manner shown in Figure 1 . 

Referring to Figure 2, one end of the cable 16, 16' is attached to the 
electric motor 15, 15' while the other end 16" is fixed to the bracket 28, or to the 
axle of the pulley group 26, or to a remote abutment (which will be described in 
relation to Figure 3 in relation to remote anchor points A, B and C). The outer 

20 conduit of the cable 16, 16' is fixed or in abutting engagement with the casing 
23. The cable 16, 16' extends out of the conduit, around the pulley group 26 
and the pulley group 24 and to the anchored position 16". Actuation of the 
electric motor 15, 15' to apply the parking brake results in retraction of the cable 
16, 16\ The electric motor can drive a winder drum, or other form of cable 

25 wind-up or take-up mechanism for retraction of the cable 16, 16\ 

.By this arrangement, the input load from the cable 16, 16' is multiplied 
and transmitted by the bracket 28 attached to the pulley group 26 to the cables 
19, which actuate the respective parking brake assemblies. That transmission 
occurs by way of movement of the pulley group 26 and the bracket 28 toward 

30 the pulley group 24 against the biasing force of the spring 29. Upon release of 
the input load to release the parking brake, the spring 29 returns the pulley 
group 26 and the bracket 28 to a pre-loaded "brakes-off position. 

While the Figures 1 and 2 arrangements shows the electric motor 15, 15' 
separate from the load multiplier 22, they could be arranged to be connected 
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together, or formed as ah integral unit. If so, the cable 16, 16' would not be 
required. 

Figure 3 shows an alternative form of load multiplier 100 which includes 
a pair of pulley groups 30, 31 . comprising pulleys 30a, 30b and 31a, 31b, which 
5 are arranged within a casing 32 to float toward and away from each other. 
Again, each pulley group includes two pulleys, although there could be a 
greater or lesser number of pulleys per group as required. The pulley 
groups 30, 31 are connected together by a compression spring 33 and brackets 
34, 35 extend from the respective pulleys for connection to parking brake 

10 assembly cables 36. Each of the cables 36 is encased within a conduit 37 
which may either abut the wall of the casing 32 or be fixed thereto. 

A cable 38 extends between the electric motor (not shown) and the load 
multiplier 100 and extends about the pulley groups 30, 31 and is anchored to a 
suitable anchor 39. The compression spring 33 is effective to pretension the 

1 5 motor cable 38. A load placed on the cable 38 by an electric motor is multiplied 
and transmitted to the cables 36 and in the arrangement shown, the 
multiplication factor is 4 such that an input cable 38 load of SOON is transmitted 
through the cables 36 at a multiplied load of 2000N, less any efficiency losses. 
In the Figure 3 arrangement, the casing 32 is anchored to some part of 

20 the vehicle while the conduits encasing each of the cables 36 and 38 abut or 
are fixed to the casing against movement. Because the pulley groups 30 and 
31 can float lengthwise of the casing 32, the load placed on each of the cables 
36 is advantageously self-equalising. 

The load multiplier 100 can also include a remote manual actuator which 

25 comprises a cable 40 encased within a conduit 41 . The cable 40 may be an 
extension of the cable 38. Upon failure of the electric motor, the power supply 
or the actuator control system, the cable 38 is effectively anchored at one end 
by its connection to the motor. However, a manual load can be applied by the 
cable 40 to the other end of the cable 38 at the anchor 39. The application of a 

30 manual load through the cable 40 to the cable 38 applies a load to the cables 
36 which is multiplied by the pulley arrangement. Alternatively/the cable 40 
may be released to reduce or remove load, in the event that failure occurs when 
the parking brake is applied. The Figure 3 arrangement therefore includes 
three remote anchor points A, B and C for the cable 40. 
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Anchor point A is a load released position of the cable 40 while anchor 
point C is the full load applied position. Anchor point B is the rest or home 
position of the cable 40 when the electric motor and power supply are 
functioning properly. Thus, the home position of the cable 40 is that position in 
5 which the electrically actuated parking brake arrangement is operational in a 
vehicle. The anchor points A, B and C can incorporate any suitable catch and 
release mechanism known in the art or related arts. For example, sheet 
anchors employed in yachting equipment may be appropriate. The anchors 
may also be formed at any suitable position along the cable length, although the 

10 more likely position is toward or at the end of the cable 40 remote from the 
anchor 39. The anchor points A, B and C are but one example arrangement for 
use in the Figure 3 embodiment. In alternative arrangements, a greater number 
of anchor points may be provided, or the arrangement may be such as to have 
no specific anchor points, but permit anchoring at any point. Sheet anchors 

15 may be employed in such an arrangement. 

In a preferred arrangement, a suitable mechanism is employed to enable 
the cable to be anchored at any point between the anchor points B and C, so 
that it is not necessary to apply a full braking load during failure conditions, if a 
lesser load is all that is required. It may be for example, that the motor has 

20 failed after partial load application, or that the drum/friction lining clearance will 
not permit a full load to the applied. Alternatively, application of the full load 
may not be possible by certain persons, such as the elderly or disabled, or the 
full load may not be required in the event that failure occurs when the vehicle is 
on a horizontal or only slightly inclined surface. Any suitable mechanism, such 

25 as a ratchet mechanism, may be employed for this purpose. The above 
arrangement is not considered necessary between the anchor points A and B, 
because the movement between points A and B is a release movement that 
requires minimum effort from the operator. However, a similar arrangement can 
be employed between points A and B if considered desirable. 

30 Conveniently, the load multiplier 100 enables the electric motor to be 

located remote from the manual cable 40, so that the motor can be mounted 
wherever desirable, but the manual cable 40 can separately be located for ease 
of manual operation by the driver. 
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A further alternative arrangement of the load multiplier is shown in Figure 
4, and the load multiplier 200 shown in that figure includes four pulley groups 42 
to 45 mounted in any suitable manner. Like previous embodiments, each pulley 
group includes two pulleys, although the groups could each comprise a single 
5 pulley or three or more pulleys as desirable for load multiplication. As shown, 
assembly cables 46 extend from each of the pulley groups 42 and 44, while a 
cable 47 extends about the pulleys 42 to 45. The cable 47 has one end thereof 
connected to an electric motor and the other end connected to a manual 
actuator. Advantageously, it can be seen from this figure that the direction of 

10 the assembly cables 46 can be angled and it will be appreciated that the angle 
of those cables can be changed by altering the position of the pulley groups 42 
to 45. By this arrangement, the assembly cables 46 can extend from the load 
multiplier 200 directly to the parking brake assemblies, as opposed to the 
arrangement shown in Figure 2 for example, in which the cables 19 extending 

15 from the load multiplier have to be re-routed to the parking brake assemblies. 
The arrangement of Figure 4 might still be re-routed, but there may be no 
necessity for this. 

The load multipliers shown in each of Figures 1 to 4, can each form the 
sole load multiplying facility, or can be assisted by an additional load multiplying 

20 facility. Such an additional facility may be provided at any suitable position, 
such as along the cable path intermediate the electric motor 15, 15' and the 
load multiplier 17. Alternatively, the electric motor may directly drive such an 
additional facility. Referring to Figure 2, the electric motor 15, 15' drives a drum 
within the casing 48 which can be arranged to multiply the load applied by the 

25 motor to the cable 16, 16\ Alternatively, the electric motor 15, 15' may drive a 
worm gear that applies a multiplied load to the cable 16, 16\ Still alternatively, 
the motor 15, 15' may drive a different type of gear arrangement, or a nut and 
screw drive, or even a pulley arrangement, to multiply the load applied to the 
cable 16, 16\ Thus, in this arrangement, the load ultimately applied to the 

30 parking brake assemblies is applied through a two-stage multiplication process. 
It will be appreciated that more than two load multiplication facilities may be 
provided as necessary. 

The invention described herein is susceptible to variations, modifications 
and/or additions other than those specifically described and it is to be 
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understood that the invention includes all such variations, modifications and/or 
additions which fall within the spirit and scope of the above description. 
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1. An electric brake actuator for actuating a brake arrangement, said 
actuator including an electric drive unit and a load multiplier, said electric drive 
unit being in cable connection through a first cable means with said load 
multiplier and said load multiplier being arranged for cable connection through a 
second cable means with said brake arrangement, whereby said electric drive 
unit is operable to apply a load to said load multiplier through said first cable 
means and said load multiplier is operable to multiply said load for application to 
said brake arrangement through said second cable means. 

2. An electric brake actuator according to claim 1, wherein said brake 
arrangement is a parking brake arrangement applied to a vehicle. 

15 3. An electric brake actuator according to claim 1 or 2 wherein said drive 
unit is an electric motor. 

4. An electric brake actuator according to any one of claims 1 to 3, said first 
cable means employing cable of lighter grade than that employed for 

20 connection between said load multiplier and said brake arrangement. 

5. An electric brake actuator according to any one of claims 1 to 4, said 
load multiplier being manually operable for manual application of a load to said 
brake arrangement. 

25 

6. An electric brake actuator according to claim 5, including a cable which is 
operable to manually actuate said electric drive unit to apply a load to said load 
multiplier. 

30 7. An electric brake actuator according to claim 5, said cable extending 
from an end of a cable of said first cable means. 

8. An electric brake actuator according to claim 5, including a cable which is 
manually operable to directly actuate said load multiplier. 
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9. An electric brake actuator according to claim 5, said load multiplier being 
manually applied by a load applied to said first cable means intermediate said 
electric drive unit and said load multiplier. 

5 10. An electric brake actuator according to any one of claims 1 to 9, wherein 
said drive unit includes a supplementary load multiplier. 

11. An electric brake actuator according to any one of claims 1 to 10, said 
load multiplier including a pair of pulley groups, each group including one or 

10 more pulleys mounted for rotation, a first of said pulley groups being anchored 
against shifting movement relative to a second of said pulley groups, said 
second of said pulley groups being mounted for movement relative to said first 
pulley group toward and away therefrom, said first cable means extending 
about said first and second pulley groups and being anchored at said load 

15 multiplier, said second cable means extending from said second pulley group. 

12. An electric brake actuator according to any one of claims 1 to 11, said 
brake arrangement including two brake assemblies operable on each of two 
wheels of a vehicle and said second cable means including two cables for 

20 extending from said load multiplier separately to one each of said two brake 
assemblies. 

13. An electric brake actuator according to any one of claims 1 to 11, said 
brake arrangement including two brake assemblies operable on each of two 

25 wheels of a vehicle and said second cable means including a single cable 
extending from said load multiplier into connection with a cable arrangement 
which includes two cables for extending separately to one each of said brake 
assemblies. 

30 14. An electric brake actuator according to any one of claims 1 to 10, said 
load multiplier including a pair of pulley groups, each pulley group including one 
or more pulleys, each of said pulley groups being mounted to float linearly 
toward and away from each other, said first cable means being anchored at 
said load multiplier and said second cable means including a cable extending 
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from each of said pulley groups for connection to a brake assembly operable on 
each of two wheels of a vehicle, wherein a load applied by said first cable 
means to said load multiplier causes a shift in the relative position of said pulley 
groups towards each other and by that shifting movement, an actuating load is 
5 applied to each of said parking brake assemblies. 

15. An electric brake actuator according to any one of claims 1 to 8, said 
brake arrangement including two brake assemblies, and said load multiplier 
including a first pair of pulley groups, and a second pulley group having at least 

10 a single pulley disposed between said first pulley group pair, said second cable 
means including two cables one each of which extends from a respective pulley 
group of said first pulley group pair for respective connection to said brake 
assemblies, and said first cable means including a cable which extends about 
the pulleys of each of said first and second pulley groups, opposite ends of said 

15 cable of said first cable means being connected respectively to said electric 
drive unit and to a manual actuator, so that a load may be applied to said load 
multiplier separately by either of said electric drive unit or said manual actuator. 

16. An electric brake actuator according to any one of claims 1 to 8, said 
20 brake arrangement including two brake assemblies, and said load multiplier 

including a first pair of pulley groups and a second pair of pulley groups, each 
pulley group of said second pulley group pair being arranged substantially along 
a centre-line between said first pulley group pair and said pulley groups of said 
second pulley group pair being laterally offset different amounts along said 

25 centre-line in substantially the same plane as the cable path between said first 
pulley group, said second cable means including two cables one each of which 
extends from a respective pulley group of said first pulley group pair for 
respective connection to said brake assemblies, and said first cable means 
including a cable which extends about the pulleys of each of said first and 

30 second pulley groups, opposite ends of said cable of said first cable means 
being connected respectively to said electric drive unit and to a manual 
actuator, so that a load may be applied to said load multiplier separately by 
either of said electric drive unit or said manual actuator. 
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17. An electric brake actuator according to any one of claims 1 to 16, said 
actuator including a further load multiplier between said electric drive unit and 
the first said load multiplier. 

5 18. A vehicle having an electric brake actuator for actuating the brake 
arrangement thereof, said actuator including an electric drive unit and a load 
multiplier, said electric drive unit being in cable connection through a first cable 
means with said load multiplier and said load multiplier being in cable 
connection through second cable means with said brake arrangement, whereby 
10 said electric drive unit is operable to apply a load to said load multiplier and said 
load multiplier is operable to multiply said load and apply said multiplied load to 
said brake arrangement, via said respective cable connections. 

19. A vehicle according to claim 18, said brake arrangement being a parking 
15 brake arrangement. 

20. A vehicle according to claim 18 or 19, said electric drive unit being 
positioned to be accessible to the driver of said vehicle when positioned in the 
driving position and said electric drive unit being manually actuable by said 

20 driver to apply a load to said load multiplier upon failure of operation of said 
electric drive unit. 

21. A vehicle according to claim 18 or 19, said electric drive unit being 
positioned remote from the driving position of the vehicle, and manual actuation 

25 means being connected to said electric drive unit for manual actuation thereof, 
and said manual actuation means being positioned to be accessible to the 
driver of said vehicle in said driving position, to apply a load to said load 
multiplier upon failure of operation of said electric drive unit. 

30 22. A vehicle according to any one of claims 18 to 21, said brake 
arrangement being a parking brake arrangement and said vehicle including 
anchor points for anchoring a cable for manually actuating said load multiplier, 
said anchoring points defining at least three conditions of parking brake 
operation, namely a first fully applied condition, a second fully released 
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condition and a third condition intermediate said first and second conditions and 
defining the operative condition of said parking brake arrangement ready for 
parking brake application. 

5 23. A vehicle according to claim 22, including an anchoring arrangement 
permitting said cable to be anchored at any position between said first and 
second conditions. 



24. A vehicle according to any one of claims 17 to 20, said load multiplier 
1 0 being positioned towards the brake arrangement of said vehicle. 
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